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-gr5L ^e)^ ^A]^ ^.q- H>e.7ll *}7l $|«H 31^- tgsM^J 

7l #4. 7^%V^ A>o]6fl 3) IS ^<*) 2# 7># 7H>1:# 7H^ 7>^ 

^l^fi}, 31 ^^^IJll-^ -€"^H A o V 7) 2*1 7>^ *HM-i- Z|7l 

3. ^Ai7i7i ^ i^Kr ^°l-grJ£ ^«l*Kr ^1^; 

^7] ££#*l7l# ^-7] Efl^S f£i Jl^sRr ^-Tfl^; ^7] ^ 7] 

[tlllH] 

£ 3 

alJE^l ^lSsI *IMs| efl ^ 31 ^m, #*l7l, ^°1^£, ^oIe _ ^-aV 
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1020020046993 #^ <Qz}: 2002/8/31 

{Temperature sensor having shifting temperature detection circuit for use in high 
speed test and method for detecting shifting temperature} 



£ 1-& -f-tf^Sl 8jE^ 7l^S|S.# °l-g-tr £:5.#x]7}2\ 3} 51 

51 2fe 51 1<5] -gr£^l7lS] ^^ofl ^ T^^s-ofl M-Bj-uj-^ ^51 nfl ^^-^5)- 

51 3£- <g ^Al^ofl u\-^- ^r£^]7l^ 3]S^51 

£ 4-& a Cf^ i=UH] <H] t4# ^r£^]7l^ 3} 5^51 

51 5fe 51 4^ ^$\% -frb!^ ^-*ll:§]3.51 

51 6£r 51 4<H1 <?]7>S]^ Bfl^E ^^Xlxl-* ^^^>7l ^tb -tlJL^^l^ ^-^lSj 

5.51 

51 7^ £ 42] £r51#*l7l# *fl-g-*]; #5131 oflS.e) ^ o] s]^)^ 1~I=- 

51 8 Ml*] 51 10^r £ 3 51 4^1 51*1 € ^51^] 7]^ ^o]^ ^-^^.^ ^ 
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<io> CPU1:, nflSL^-t, ^ TflojE o^eflois. =4 £0} ^^s\s. ^SLsL 

aV£*fl ^l#(devices)^r ^cfl-g- ^^f&l^, PDA, ^3.^Eflo]^s. 

a)- tfo^ ^ 7l ^ ^(electrical products)^ ^sH^^r. neitb #7l^ *|) 
^^-8: 2.= (sleep mode HI ^-fofl t^«~g-o] S] S 

€ £5. ^"Bfls ^cf. nslM-, $|1H3 *1]:e.sH t^(DRAM)£- ^S-Sl 1^1 

^^ol 4i£^cf. 14 7-]^^# A^>^ u>Efle) ^-^51101^^ Al^(battery 
operated systemHH ^ ±£l ofl-?- 3.^El^( C ritical)s>4. 

<n> ^ sl^efl^ofl ^iL^ #°|ir ^M-tt e]^ ell 4=1 ^7l* ^J£<H1 

-Sri ^^-fr ^-^7flsl <^^#s ^ ^ £r5L ^^Ml^ e)^efl4=l 

^4^1- ^cfl^iLiS. ^^o] ±SL ^ #o1# ^ojofl ^&tf. c^7l 
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-M. ^3 ^71 ±.3.% £^ vfl^ ^S. #x]7)7} 

4. 

<i2> -i-^-^o] ^ efl s) (band-gap reference)^ Si- °) ^efl^l ^£ #x)7] 

S)^^ £ lofl 5LX|£tf. £ l# ^-S^, £r£#*l 71(100)^ ^ 
S ^^71 (DA) 51-, £r5L^ ^7H1 4^ #^}^ #± ^nHRD^- 

(terminal)^-, ^7H ^ #-ff-7> ^7}*}-^ #7> ^*J-(R)^, ^£ 

(ORef)^f ^]^r£(0Tl)l- ^S. Hliat!: wl^^JUOUT)^ #^§>^ *}M7\ 

(0P1)« if-tlrcf. ^7^, ^-71 ^^7l(DA)^ *3l*l(A)s]- ti^l^](B)<Hl A7\ ^4* 
5]^ ^ W°l^. = l-(D2 ) Dl)^r a]s ^1^ E^^^Ei#(MPl ) MP2 > MP3) 

o] a}o] S Hl^^- i:l:lolj7, afltg S^^i^l-(MNi > MN2 ( MN3)sl a}o]^ 

l:l:lolrf. ^1 ^ AH^fc- *fl^ z±°}(L)Q ^ojH ^(W)^ ^ 7>e]^lrf. 

<13> # 7 ) £ 1<H] S.*\%. ^r£^l7l5] cf-g-JZ]- Aj- 7 ) *}-^-3. 7 ] ( DA)l ^ 

2)^ e ^^^e-H-(MP1 ) MP2)4 ofl^ 3.3.^ S^^liB^(MNl,MN2)^ n]^ 

-§^o|l o}*||, I0:lr=l:l^ i^Ji', JL3l*l (A)<4 «.3l*l(BH ^ 

<h> ^^<y ^ nfoj^on^ ^Hl^o] ^ l=l s {e(VD/VT)-l} ^ 

Is*e(VD/VT)S °\7)*\, is ^ ^« 0 >^= Ss}- ^l^-^ZL, VD ^ 4^1^.^ ^^IjI, 

VT^ kT/q^ ^(thermal voltage)* 7>E]^lcf. 

<15> a.^l^l(A)^ «.^1^1(B)<H1 M-El-M-^ ^°J^r ^s. VA = VB = VD1 = VD2 

+ Ir*R °1 sJjl, io = Is*e(VDl/VT)=> VD1 = VT*ln(I0/Is)3. Q^. 
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<16> iEth Ir = Is*e(VD2/VT)=> VD2 = VT*ln(Ir/Is) = VT*ln(M*IO/Is)°l 5. S, 

VT*ln(I0/Is) = VT*ln(M* I0/Is) + Ir*R ^^cf. 

<17> aV^i, Ir = VT*ln(M)/R <>1 U^KA)^ ^°fl «l3l*r^- * = 

7)) ^i=t. SEth 114 ICW] <g<3^ #^-7} = Ji€*l(C)£| ^ VCfe 

VB^l ^4 7i^ ^7)1 VB = VD1 = VT*ln(IO/Is) S M-Bj-\+cf. 

<i8> ^.-f. VT<H1 «l«fl ^oH* i^^df Is^r ^£ f7H aj-e}- ^ 3.7]) ^7>*>h.S tj- 

SLB. ^r£^l 42} #^*Rr SHr*}. ^, VC7> ^£ ^7H1 4^ 

<19> #7l 7^%V Ri^ 3E. 2°fl*l iL^^l^ w>sq- -np^s 

(T1)*I|*J Ir^ 11^ H5.^(cross)£)7fl § ^ ^7} SL IS] ^S.#x]7] 

(100)^r ^£rJE(TlHH SfJ i^lM(trip point)* £^ &7%& ^#x]7]3.x) 7} 

<20> #7l £ 1^ ^£^171^ *fli£^<£5H nfl-f 7M£1, 

^(chip)*}^ ^S^o) «Vcf. ^ ^ MSj'i't ^SflA^ 

TflS^^sHl ^sfl ^ol(shift)^ ^°l£r-£* 3#*Hr ^i^s)^<=>> 

<21> ^ > £-i£ J=Bl^# ^sr>7l afl^ ^£^71 7> ^7^1^ S-X^SE^ 



48-7 



1020020046993 #^ 2002/8/31 

l&gr E)]iS Jl^cf. #7j ^^B^ ?l^cr ^7 ^ 7j_ X\ 

£ ^°l-Sr-£^ ^15)^ seK 1 7l<y^H ^^1^ 

E^DJ ^7>S. A^-^Cf. 



°1^-J17> ^ 7l#^ 3*M|] 
<23> n}^, M. igj^o} s£ 7 ) *V g Sfl^ ^ fl^ ifl# 
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<27> £ £ c}a a^A 3^3"* fl*fl ^12] ^tflofl *fl-g-7>^ 

<28> Tg-tgo] S -^3£r ^^S. Jl3^ Eflil -€r3E°11 *| ^^-8r£l- ^ 

^ 5d^ ^°l^r£ 3#33.§ afl^W 5d^. 

33^ 3^r*M *K£*I] *H#3 ^3:^* 4 ^l^ofl 

<so> A>7ltb 7>^c-fl -^31:* ^-s}7) fl* ■& OT^l <H ^(aspect) 

ofl ^£5] ^7>ofl trj-S} 3^7} #^Rr 3=^ 3^3* 3^ ^-£333^, #7j 

34i 3% V 34 ^3^ A>oHl 4-0} 23 7>^ 7^3^ 

iE^^, Aj- 7 | £513333 ^l^rSl* ^^>7] 3<sfl <e]7f£l^ EfliH ^3^1x1" 
<Hl -§-#«H #3 23 7>^ 2|7l AjEfl;*} O.S. 7] 7l 3 33" 

^^s, xts}^ ^fs]sf ^«i^-a- ^3-<^L tt3- 

<3i> £ 3E 3-& ^(aspect )<H1 3-3, ^7H1 33 3^-7} 34i*Rr 3 

WU7l# 3fe £5133 7H 3 3 33£r-E 3# y o 1 " 1 ^, 33 3^ 3^33 ^33 Af 
o]ofl 3^*= 23 7>^ 7>3^- 7>^-Sj- iS^^, BlliH 

^Al^s-ofl |-^5}<ij #7) 23 7}^ 3^# 33 3^3^^ 7) 7l 33 ^ 

^^!^#, 33£-£ 3 #51^1- §«l*Hr 333; 3"3 £513331- Aj- 7 ] Efl 

£515. al^SHr #31^; 3"3 33^r£» 3^3 7] 71 3*fl 33 U)^^ ^ o] 
27>3 3 fe^Aj-EflS- 3^* «fl *>3 >*7l Efl^H oj^^]^S.o) i-^Aj-H]]^- 23 ^^>5-AV 
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^7]t!- ^3 ^ofl 4-^, ^3^3 ^r£# ^A^o] ^ojS. 



1^2) ^ ^ *}"§-] 

^€4. 4^ £^^1 S^sH ojc^s ^ tfl^l -frA}i& 7l^# 7>^1^ 
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^^(N01)# 3Hr 71(100)7} ^7) 7} (100H ^ ^ 

-3-31-3 ^^l Jfl$ ^ol^£ ^#5)^7} ^^€4. ^"71 ^o)-^rr ^jgjjL 

^7} #4l ^%^(N01)3l- ^^(VSSHH 0 !] 2^1 7^ *i%vs. 

(RU6,RU5-RU1)# 7H^ 7>#7i%V y.( 150 )^ ) ^.7] ^^^1 71(100)3 ^ol^^-i- 

^#*>7l 3*fl °^7}S\^ <a^^l^l-(AU5-AU0)^ -§-#*H ^-71 2^1 7>^ ^ 

(RU6.RU5-RUD* ^-71 ^^3-^-5. ^-^-Al7l7l ^ ^<^Jf(l60)S ^£3". ^ 

71^, #7] ^ i3^^-(160)^r ^o^l (normally) Si^ <a*§ 5L2.i S^*] 

^^#(TR5-TR0)S ^rf. 

^-71 7-]^(N01)3 -tf-M -H^7HKRla)4 ^"71 ^ 7RVi2-( N oi)2l 

^Hf^A -^"71 2^1 ^^^^(RUe.RUS-RUl)^ #7] £ 13 7^ 

(Rl)3 7-l^^jq- -g^wM) ^^^4. 5&th 2^1 7}^ 7l%l-s.(RU6-RUl)^ 3*J-(RU6)3 

7-l-Sj-(RUl)3 7-HV^Jit} 32Wfl £ELJI, 7i%KRU5)3 T^^vg- 7KKRUD3 7]*J-^ 

14 16«fl 3^1, 7-HKRU4)3 3*J-(RU1)3 ^H'-^cf 8wfl ELt\. SEth 

(RU3)3 7-1^^- 7HKRUD3 T^M^t 4tifl £1^, ^-Sj-(RU2)3 7^&£r 7-l*J-(RUl)3 

TH^iL^ 2wfl 3711 id^cf. #7] 2^1 7>^ 71%1-1-(RU6-RU1)^- *K£*fl ^S^-^H 
S^fl^iEKTRO)!- €£:*1^H 3«fl ^"71 2^1 7l^-l:(RU6-RUl)^ ^3*H V 

(RUD^l ^(short)Sl£^- 7^j-(RUl)5] 7i*J-^ #7) ^7-l%V #ofl 3t^-£l 

3 &<LE-g. a.^^l(C)l- #Sfl ^s. j 10 ] zlu}^. ^ 7 f*>Cl-. ^7lA^ ^-71 

(RUl)ol ^-f^l TC71- ^SKE-lj- ^Timcf. ^ no] ^7}*}^ i 

$I^7> £ 23 ^^(UA)-^ <>l^-*Rr €4. ^71 Efl^E o^a^s. 
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(AU5-AU0)£r Eflil S.B. A] oil Jl^ -gr^H ^rS^*]^ M ^ S°JE§ ^^-A] 7] 7} 

<37> -fr^Tfl, ^-71 Bfl^E <y^Al^(AU5)7> ^Slefl^t zfro)3.*\ ^7>S)^ ( #7} X\f£ 

(RU6W ^s]££, ^-7] ^o]e^ 32£7> ^tbt}. St!-, tfliS ^ ^Jl(AU4) 

7> SH<>1£ 7-HKRU5H °1 16S7} #^*}JL, Efl^E <y^Ais(AU3)7> *MoHa 

7-KKRU4H #^sH 8S7> -S-^aL, Bfl^S <a^A]s(AU2)7> 5>olo]Tg *|tg-(RU3)<>l 
&^S\o] 4S7> tf^SH, Bfl^H o]^Als(AUl)7> ^H 0 !^ 7-HKRU2H 2S. 
71- tf-g^th 

<38> nJ-eH, ^7] 2# 7>^ 7^V§(RU6-RU1)S] 2^1 ^^>5-a>^ (binary 

successive approximation method)°-3. ^r 1 ^, IS. ^1 £-*}it 3 

#^*M £ 8-i: 

<40> ^-71 ^S.^l7l^ Efl^E j7^^ ^7]^ 85°C3- ^^^4. 

^"71 ^r£^ »l<y EfliS^l ^rS. -g^S)^ £rS°14. ^^5] tflj^g.^ 85°CS 
-S^ul ^:S^l7l7> aflS^ ^ ^ ^§^tfH ^SL^, <#7] 

<41> ol^j «-E^ ^-7) #*]-&S# ^A]7l7l ^*fl -S-71 «lJH7l^ #^ o] 27>^1 
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^ fe-2}#Efl(S-f *}o\)s. nfl 7j[*\ #7l t]\ iM. <y ^ AiJll-(AU5-AU0)Sl 

3#31# 2*1 ^^A] 7)^ £-2 A^l^^| 7 > A] 4^ Cf. Bll^H 2.117} 0> 

\d Jt^ SJE^H #7l ^^Ai^s.( AU5 _ AU0 )^- s.^ feel^'fl S-fS. ^^icf. 

5. 8^]Ai^ ofl« !-<H, ^£ ^17)5] i? lE7} 455.1- ^7jl£)^^ ^ 

t£3H SjSH 55.^ -2-^>7> 50S.S. 7>^*>J1 > #7l 50S.# 85 

22] ^2^ s 0 V^^ ^Ej-tfljZ. ojcf. 2 8°1H 7}S.^ A^j A^ f ^ uf. 

<42> ^-2 A^l^-^o) ^7)t£t\]S.*\ , #7) 2^#E<1^ ^.^^ ^-^^}7ll 

AU5,AU4,AU3 ) AU2,AU1,AU0 - 0,0,0,0,0,0-2.5. ^H}^, e ^^^ E il-(TR5-TR0)^ 2^- 

#3H^. 4^i, ^ V 7l 2*1 7W 7i« 0 Vl;(RU6-RUl)^ S.¥ 7^0.3^ 7]^^. 
#71 ^IJL ^^Eflofl^ fcL7} ^ ^ ^o]^2fe 50°C°]JL ^*fl 

2^ 85°C°l2S, 2 3^1 tilJE7l(0Pl)21 tiltiV^^ : (+)oj <^ 7V^° l K0Ref )^ ^^MC-)^ 
< y7>^<a-(0Tl)a.cf ^711 sJ<H w13E#^ai^(out)^ 1 ^, ^olefl^o] £t}. ^7lA^ ( # 
71 ^^(OReO^r EfliJ= ^2 ^Blvfl^ ^^ltSAi 7>s]7l^ 3 

oIji, aV^C-)^ ^l7>^i<a-(0Tl)^r i^leo] ^l^-2# ^^ell^l 7>e^ 7] ^ 

<43> #7l*V #b)HH AU5^1 AlJLefl^^ ^^-Al^ IS. <?]7>^1-^, 2 8^1 aHJr^fJL 

(ARD^l- ^o] 32°C7> ^7>sH 501C+32°C=82°C3. ^cf. #7l d H 85°C^ ^ 

^r2#Eflol25 tilS7](0Pl)Sl #^(0UT)^r <^*1 IS. . 
<44> #71 AU5-I- Ajj^if-g- 13- 91?}^ #3Ha : |2 #§H *HSAi uj-El-#o.25. # 

^ I°JIt ^3l<>lJ=(AU5=l)t!: #3HH #71 AIMS IS. ^tb^-. °H ^5} 2 85} 
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2}-#^-iL (AR2)3}- Qo) 16 Q C7> cfA] ^7}S\E.S. 82t:+16°C=98°CS. ^cf. 3.z]E-S. °]*\}^ 
#7] ^£o] 85°C^-4 feo>*l ^E^^ds. ti|ii7](0Pl)^ #3(0UT)£ 0 ^ 

(AU5=1, AU4=0) ^7] AU3# 15. ^l7>t!:^. AU5,AU4,AU3,AU2,AU1,AU0 = 

1,0,1,0,0,0 ojcf. ojofl nj-e}- 82°C°1H £ 8^ ^^]-(D3)i-fl^ sH^^L (AR3)£} 8°C 
7} ^7}s\ Hi 82°C+8°C=90°C3. £4. ^5.3. <^-E #71 85 ^i^-Eflo] 

(AU5=1, AU4=0, AU3=0) #7] AU2# 13. Q?}^ . AU5,AU4,AU3,AU2,AU1,AU0 = 

1,0,0,1,0,0 ^lt}. <>H nj-sj- £ 8^ ^^-(D4)vfl^ 5|-#^-s(AR4)^ 82°C<HH 4°C 

7> ^7}£];e.3. 82°C+4 < C=86°CS a}-^ , #7} ssm^- VC ^rE^o^S. 

aliS7l(0Pl)^ #^(0UT)^r 3-f3 14^4. 

(AU5=1, AU4=0, AU3=0,AU2=0) #7l AU1# IS 9}?}^. AU5,AU4,AU3,AU2,AU1,AU0 
= 1,0,0,0,1,0 olt}. °H1 nfej. £ 8 ^ ^#(D5)Lfl5l 5)-#^-S(AR5)^ ^o] 82°C^1^1 
2°C7} ^-7\s\E.S. 82°C+2t:=84 0 CS. ^4. ^-^M , 85°Cli4- 1°C ^ ^rS^Eflolja 

3. #71 wlJi7 7l(0Pl)5l #3(0UT)£- ^»1^1 M-El^tf. 
<48> #71 s>oli i<?l3-t ^cfloiE^- #Efl(AU5=l, AU4=0, 

AU3=0,AU2=0, AU1=1HH #7) AU0# 13. ^7}^ 4. ^ t AU5,AU4,AU3,AU2,AU1,AU0 = 
1,0,0,0,1,1 olcf. olojl 14s!-, £ 8^ ^-?i(D6)vflsl 5|-^x(AR6)sl- g°) 84°C°\}*\ 1°C 
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7} ^7}s\B.3- 84°C+rC=85°CS. ^tf. # 7 ] 85°C2\- -&!Z^n°)B.3, &7] 

H]H7l(0Pl)^ #^(0UT)£r S-f SE^r i4Bf\+cf. #3£r S-f^- 5>o]5. 

^:^7> ^«Trt-ll #7] AU5,AU4,AU3,AU2,AU1,AU0 = 1,0,0,0,1.1 3 

°H^, ^"71 Efl^E ^ofl^ J$ 7 ] 7.]^ ^"71 ^ol^-S. 

1- #3l7> ^^^cf. ^71 eflxl^Ei t]^- ^0.5. S^^m S(Di)^ BCDiM 

1,0,0,0,1,1 35 on -#-§-^4. 85t;°ih 35 

£1- wfl^ 50°C7V ^-sfl^. Efl^E 2-^0) ^. £7 ]. 85£ e)-^ ^-g- <£ji SIji, y] 

^£ #*l7l£] 3go]^ £ ^ 85-35- 50S. ^^s}t4. ^ ^3 ^r-£# ^sM^ 

^1B7> ^-^^Sl-ofl <q*H ^£ 45£<HlAi +5£^ ^# 7]-^l 50 £5- °1^^ ^-§- 

% , -5£7> ^>7j-S]£S. ^ ;*)-o^ ^s>^ #71 ^-£^171^ ^7)] 3. 45 

-8-71 £ 3^ 5)5.^^ ^Tj^-o] ojol EfliE <y^Ai^l-(AU5-AU0)# 
fe^S} Bfl^E <a^Ais:#(AD5-AD0)S.^ 9l7}t}^ > #7} 2^ 7>^ 7i*j-s-(RU6-RUD* # 
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9X^r 33°)^. o] 2^1 ^*J-#(RU6-RUl)^r ^ 7}^z\*Q- iS^f 

^M^H, a o v 7] M^^l^Ei#(TR5-TR0)^ ^^^-S. 7l^t>cf. 

^-7l*V 7^2} Afl^ 51 42] ^-^ f-Sfl C] 1^*1 o-|tfl^ ^o]t»-. 



3E 3£] iMHl el«H, i^^-¥-(170), ^ 7}^7i*j- ^S^Y(180), 

^3E^ 3=^1-^(200), ^ ^r£*>^ 3=^-^(300)7}- C-l ^w]^ ^oj iLa^t}. ^ 4 
°1H ^M^rS ^71 ^%^(N01)4 i^=(N02)A>oloi] ^1=L ^Tjs} iL 

^ 2^1 7>^ ^^"1-(RU6 ( RU5-RU1)# 7>x]^ 7}^ 7] %V iE^«.( 15 o)sq- ( ^-7] 
(N02)2f ^2=(N03)Ar o H <£^=} 2*1 7W 7-1^-l-(RD6 ) RD5-RDl)^ 7>^^ 

^ 7WA~% ^3=^(180)5}-, Efl^S °^AlJi-I-(AU5-AU0)ofl -g-^M A o v 7l 2*1 7>^ 
7n>#(RU6,RU5-RUD* ^7l ^Sj^AS ^^)7}7) ^ 4! ^ (160)5*, 31^3= 

^^^1«(AD5-AD0)<H1 -g^SH A c v 7l 2*1 7W 7ilM-(RD6,RD5-RDl)^- A 7] ^??{SlS- 
^nA}*)7}7] ^^^(170)» i^rf. a^7H, #7l ^^fl^l ^ 

^(170)^ 4 V ^1 (normally) €£r ^tt ^ 5L2.i 3= ^^]^E^l;(TR5a-TR0a)5- ^ 

^°]^r£7> ^T^m ^-£^r£li4 ^Tfl 7^-fofl f£ f ^a]?]^ 3=5^^ 

^1 ^€ ^ SUSL-Ij- *>7l $\afr ^-71 ^SL^ 3=51^^(200)^ #7] 7f# 7^1- iJi 
*3-*f (150)sH=- 'glS #7] 7i%V^-(N01)^l ^^ZL, I=e^-i^^ ^\^o) 31 ^=L 

93 *g 32-^.^ 3= ^^l^Bil-(N5-N0)^- ^11 1-6 7-1^- -H-^^"(210-215)S ^ 

^t}. ^£ 3=e]^lol 5] 7} °)^o\]±r 4 v 7l <?fl^ .2.-2.^ 3= ^9^] #(N5-N0)^ ^1 
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4<H&4. #7] afll-6 *\-% -H-^#(210-215)^r SSf- ^Y^-fr 

93^ S-^-i £31*]^€-(PM1,NM1)4, 2fl^l(Ll)» ^ ^ ^tH^#(INl,IN2)4, ^ 
(FUSl)JL <>1^-<H^4. SE] n J *H # 7 j ^s(FUSl)^ 4 s $1*1 ^ Ssl*3 

^ 7^5^ 5U^1 8*4. ^71 ^(FUS1)7> ?J*gsM &4 *>olofl 

S-f£ *l 0 14fe ^^AIJKPOWERUP)^ ^-71 2._2.i E^^^Ei(PMl)7> 

^£^2.3. Bfl*l(Ll)4 #^(0U)£- ^S. ^334. ZL&I4, ^-71 ^S(FUS1)7> 71 ^ S) 

^ A oM 4^^^1s(P0WERUP)^ SH^p-^HH <dl^ £-2.^1 m^^l^E^(NMl)^ i^ofl <q 

^, 4 7i%V i^^l -^tfl£] ^27} 7^£ ^-f<Hl^ ZLofl cfl-g-o^^ ofl^ M 

^^1^B]#(N5-N0)ol 7fll^l fi^-§: ^ &4. <« ^ m*ffl4^(N5)7> H 
^3^7 7^ 0 V(RU6)-^ ^l^fe 32H7> ^H^4- 

€°l^r£7> ^7^1^ -=-S^5Lj±4 ^-Tfl ^-fofl £r5H- ^a]?)^ M^nJ^- 

^€ *r *>7l ^tb A o V 7l ^JE*^ Se)^i^-(300)^, ^7l i^(N03)4 ^ 

*m(VSS)^l 2^1 7>^ 7^Vs.(RD6a,RD5a-RDla)^- 7>4^r ^ 7>#7^J- 

4# ^^-^(310)4, ^71 ^J=(N03H] tfl«H A o V 7l #8* 7>^7^J- ^}7j- ae^« 
(310)4^ ^Hr^ ^f^lr(FU6-FUl)# S^Rr i§^(320)iS ^ 

^€4. ^"71 ^^(FU6-FU1)°1 T^SH £4 c£_g. ^ o.ofl ^7] ^ 7WX]^ 
:iJ=^(310)ifl^ ^J-^o. tj-e^c^ olj7, ^S#ol T^S}^ ZLofl cfl-g-S]^ ^^-o] 
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*}7\} #*]£-£.^r *>#$e*. <^1# 1-^, ^(FU6)7> ^^5]^ ^-fefl ^%>(RD6a)^- 

^«fi^5]<H ^l^-JE^r 32JE ^ 

^14. 31: ( 60-65 )fe ^-71 <el7>5l^ °d^^l3ll-(A5-A0)^ fcsjS #^4. ^ 
7] ^3^(60-65)^ #^-8: ^2= Tflol je s. (yo-ys) 3|. t o> 7l]o] e s-( 80 -85)^ 

^-f ^fl^cf. ^-71 ^H— 7flolMl-(70-75)^ B|-#<a^<Hl^ e^ea)^ 
(PTESTD)7> ^°.£. <&7}£\JL, <#7) i-o> 7j]olES.( 80 _ 85 )o) b^o^o^ *fl2 Efl^S 
(PTESTU)7> °]tHEK66)« -§-*fl ^-f-O-S < a7>^^. a^H # 7 ] ^^^lJl-i-(A5-A0) 
^H-efl^ ^IJH^l ^ ^ ^v 7 j ^2 EfliEAijr(PTESTU)7> ^o)s_ o} 7 > 

eiji, ^-7] <y^jLi-(A5-Ao:H a.^. §>o]^ oi7>si^ ( ^-7] 

(AU5-AU0)^r S-¥ *M3.*1 #^-§r ° e v ^ Sl^. 
<58> oI^HHtt £ 44 ^ ^ol^-c ^s^sj. 4.^^ E^nl tL(200) ^ 

M 3 300 )# -gr^^l 7HH^ ^ol^t£ ^ HE^o] £ g g 

£ 10* #21 ^€ 

<59> n|^ f £ 4 oj *} 7 ] Oj^cfl ^ £^-d(| o] ^ °1 ^ 7>^ ^fS] ^^.^S. 

^ 3a*Hl £)*fl £ 3^51 2^ 7}^ z\*HRm)°) 12.^ -SK^l^ ^ 

*1 ^rl" 4 1 =LZ\&, 2^1 7>^ 7i*J-(RU6)£ 32S^ ^r£# ^ 

* 5J°H , 2^1 7>^ 7i*J-(RU5)£ 16£^ 71^1 ^ ^ Sd4. 

<60> H)-^, ^^ygcq 10%5] £_x}7} ^^Ml £ 3^ S\ 
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(AR1-AR6H tfl-g-sH 10m ^^-J:(ARla-AR6a)7}- q-Ej-Lj- ^ 

s, x=o.9°i^ 10%^ 7>x]^ ^ ^nitvq-. X7> i<y ^-*Ml*r ^-^^i-7> 

oj^ ol^o] ^ o.s. 7>el^lcf. £ 90^ X=0.9°l^ ol^o] ;g o.ofl yl^fl 10%5l 

-2L*M- 7>^l7ll 5)^, 1,0,0,1, 31*1^3 #0.3. Sl^cfl o]^ 39£olcf 

£ ^1 ^*Kr ?H -£ 10# #2S ^€ 

c}Al £ 43. #<47M, ^ , *IU efl^e Anoj 85 ° CS ^^jl ^liSf 

^j^SHI M ^ S o1e o.^7> ^7fl*H ^#<H ^cJ-jl 

7>^ttq. i£7H ic^Eflsl 2?14 ^"a^l-Tfl AU5,AU4,AU3,AU2,AU1,AU0 = 0,0,0,0,0,0 

°J7}5}H, AD5 , AD4 , AD3 , AD2 , AD1 , ADO - 1,1,1,1,1,15. <5l7>§}i*l , e^I^s. 
(TR5-TR0)-g- 5L^ €^LH ^-^o]zl, M iEl € ( T R5a-TR0a ) fe- S^f- ^^Bflolcf . *V 
m, T^o] 0>2l ^Sfl^^l ^ Aj-Eflo]D S ^ ^ ME)^i^-(200)tfl^ ofl^ 

2.3.^ M^^liE]#(N5-N0)^- AVEflojcf. oj-e)-^, ^7} £ii e^i^e^ 

#(N5-N0)4 flS 2^1 7>^ 7]*J-i-(RU6-RUl)^- 7^J-_o^ 7]^^. ^<Hl 

^ 7>^ 7]^ iE^dgO)^ 2^1 7>^ ^*J-i-(RD6-RDl)3f, E^nJH. 
(300)^ 2^1 7># 7^S.( RD6ajRD5a _ RDla )0. S J= T^O_57i 7}^ 

*)-eH, i^=(N03)°11 3*l*ltt(VSS)°l ^^JLS ^Aj^cf. 
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<62> #*1£3E.« ^A)7l7) ^-7] Uliil7l(OPl)^ 27M^ ^e)-^Efl(S.-f S 

^ *H)5 nfl ^>x] ^>7l tfliS <^^^lS-i-(AU5-AU0)^ ^^^-Bfll- 2^1 ^*>e 

^Hf J:1:(ARU1-ARU6)^ ^1 ^ol^- £ 50XS1- 85£^ ^-EE^ ^ 

<63> A^l^- Tflo^ ^71^711^, ^"71 ^^Efl^ 2:^^ ^^^1 

AU5,AU4,AU3,AU2,AU1,AU0 = 0,0,0,0,0,0^.5. °l7>^, 5€*1^S;(TR5-TR0)^: S.^ 

4^1, -*7l 2^1 7># *1U-*(RU6-RU1)£: S.^ ^^-o.S->H 71 ^tf. 
^■71^ *\3L 9l7}^$\*\}*]^ §-317|- S}^ ^£ ^ ^l^rSfe 50X°C°1 ^T-fl £r 

85°C°l£.5, £ 4^1 w] J!7l (OPl)s] «lt>^(+)sl ^^(ORef )£■ ^V^^r(-)^ 
, ?l7>^l < a-(0Tl)^.4 ^Tfl £H alia#^Al^(0UT)^ 1 ^, SWi«°l ^cf. 

<64> ^71 tb ^EfloflAi AU5^ {!i^l1 D Jf €^1^ 15- ^17>^, £ 10^ Sj-Aj-^Jl 

(ARUD4 32X(<^7H, SLz}-&)T;7} ^7}s)o] 50 o C+32X°C=82X°C5 ^t}. 

^-7] o}3] 85°C5.cf ^ ^r^EflolH.5 alia 7] (OPD^I #^(0UT)^r 15 

<65> >8-7l AU51- ^l^efl^^r 15 °]7f?V tftH^jE. #^o] §>o]s.>H ^^1^.5.5 # 

^ i^]5# "acllol5(AU5=l)t!: #3HH #7l AU4£ 15 °l7>?!;t}-. °H ^ 2. 10^ 
sHH^CARl^)^!- ^-o] 16X°C7]- t)-A] ^7]-£] JELS. 82X°C+16X ,, C=98X 0 C5 ^4. ^5.5 

^71 Bfl^E ^r£^l 85°C^cf ^4^1 ^H^-EflolH.^ tilJE7](0Pl)^ #^(0UT)£- 
0 ^ 5-f5 M-Efv+cl-. 
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<66> #4 #^o) S-fS 444^ ^.a] o}^o^ ioiES. s-^ji 

(AU5=1, AU4=0) ^71 AU3# IS ^7]-^. AU5,AU4,AU3,AU2,AU1 > AU0 = 

1,0,1,0,0,0 44. o]ofl 44 82X°C<>114 £ 104 S^#-¥-3L(ARU3)^ £4 8X°C7> #7>s] 
SS 82X°C+8X°C=90X°CS ^4. ZLeiSS. 44 £■ #7l 85°CJ£4 £:£#3Mh.S a] 
H7l(0Pl)^ #^(0UT)^ 4^*1 S^S. 44\+4. 

<67> # 7 | #^o] 444^ #t £°JSt 44 4 #4 ^ iO|E £ #&)J7 

(AU5=1, AU4=0, AU3=0) #7] AU2-& IS °]7>t!:4. AU5,AU4,AU3,AU2,AU1,AU0 = 

1,0,0,1,0,0 44. o}6\] 44 s. 104 (ARU4) 4 ^4 82t?<M 4°C7> ^7>S)S. 

S 82X°C+4X°C=86X°CS ^14. 444, W 85°CS4 1°C ^^Ies 4:577] 

(0PD4 <t^(0UT)£r s^-s 44\+4. 

<68> ^-7] s-fs. 444^ #t £°Je§ 4^1 4^4 i°JM£ #43i 

(AU5=1, AU4=0, AU3=0,AU2=0) <#7) AU1* IS <y7>t!:4. AU5,AU4,AU3,AU2,AU1,AU0 
= 1,0,0,0,1,0 44- olofl 44 £. 104 S)-#^-5:(ARU5)4 ^4 82X^4 2X°C7> ^7>4 
°S 82X°C+2X°C=84X°CS 44. 444, 4 V 4 85°CS4 1°C £;5.^no]E.3. ^7] 

4577] (OPD 4 #^(0UT)^r 4*11 44 s 44\f4. 

<69> ^-4 443. 444^ I°]Ef <£44S4 ^-Efl(AU5=l, AU4=0, 

AU3=0,AU2=0, AUl=l)«^Ui #7] AU0# IS ^71-^4. AU5,AU4,AU3,AU2,AU1,AU0 = 

1,0,0,0,1,1 44. 4°fl 44^ E i 0 o] sH^Mi(ARU6)4 ^4 84°C^14 1°C7> ^7}^B. 
S 84X°C+1X°C=85X , CS 44. 444, XI- JL3}44 #7] 85°C4 -g^t!: £r£ A J" 

44 3ss ^7l 4^4 (opi)^ #3(0UT)-£- s-?- 44s4 44\f4. #^ 
s-f4 44s ^44, 4S4 #4 -&sl 44^4^ *s^4. 
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^}7\ t^^I AU5,AU4,AU3 > AU2,AU1,AU0 = 1,0,0,0,1,1 ^ °l^^r Sit* 

1,0,0,0,1,1 <yH], ^^l^r 35-^1 ^-g-W. nH^M, 85'C<H1^ #7l A^j 35 

£1- mfl^ 50°C7V ^sfl^lt}. Efl^H 2:7i^ ^£7} 85£^ li^r <&JI <&JL, Hi 

#*1 7) 2} xi- 3L^*}*\ ^-fofl 85-35= 505. ^s}tf . 

<72> #7) 51 10^^ S)-#^l:(ARUl-ARU6)^i M-b)-^ ^*H§^£- ^.^># 

X» JIB^l Q^r el] £ 8^ ^*Hi^ -§^^g- oj- ^ 01^ 

<73> O^] W-E^ ^2 E^M ^51-fr -5°C2- *|^}-JI EliSf sggRr TJ^I- 

^ ^7] 85H^ Efl^Eofl -55.0} Efl^E^- ^^>Tg ^-71 ^o]^-j£^ ^ # 

71 7^J- X ^lJE ^1 ^Sfl^tK 

<74> o^)^ ^1^511- S>^Al7l7l %f$\ tilJ577l(0Pl)^ #^°1 27>^ 2) 

3.-°- ^l-o^^" ofl 7>*1 ^"71 <a^^lsl-(AD5-AD0)^ feeR v ^-& 2^1 

^Ve^ as ^^a]71^ -8r5L ^i^m^7> a] £ io^I ^oil i^^m sH^- 

^l-(ARDl-ARD6)^r #7l 50X £f -551^ Jl^s} -£51^ ^ « 0 v ^-§: M-Efifl 
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AD5,AD4,AD3,AD2,AD1,AD0 = 1,1,1,1,1,15. ^7^]-^, e €*l^s.( TR5a _ TR0a) £. £ - 
^ ^3H4. 4^1, 2^1 7W ^^l"(RD6-RDl)^r S-^f- ^€ ^o]B.S. 7^ 

°-£-^\ 7)^M A o V 7l fl ^IJL ^7H>Hflo 1 ]A-]^ |^ji^> ^ s ^o]^-£^ 

50XM^I ^ £rJ£^- -5°C^l2.S., £ 4^1 y]5l7l(0Pl)^ o}7}*\ 

^(ORef)^ ^#(-)^ W^COTl)^ ^Tfl s|<H til:a#^Ji(0UT)^ 0 ^, S-f 

<76> ^Mtt iNH*! AD5^ ^ISEflt^M- os. °J7H-^, £ 10^ 

(ARDD-4 go] 32X(^7}*}, 7-^1- ^.^)°C7> #:££H 50°C-32X°C=18X°C5. ^rf. 

^ 5|-#-f-S(ARD2)sf ^-ol 16X°C7> cfAl ^^jo^. 18X°C-16X°C=2X°CS ^nf. # 7 1 ^ 
4^ °H -5°Ciicf ^ ^S^EflolH^ u]JE7l(0Pl)^ #^(0UT)-g- <^^§1 0^.5. M-Ef 

I°jEf ^^01^(^5=0^4=0)*!- #3HH ^7] AD3£ 0.9-3. °J7>*!:4. °H1 ^4 
£ 10^ ^-*Ml(ARD3)s4- ^r°l 8X°C7> t}a1 #^£1;e.5. 2X°08XT:=-6X 0 C3. ^t}. rtj- 
eH, -5°Cii=l- ^^^\o)b_s_ HlilL7l(0Pl)^ #^(0UT)^r M-El-Tdrcf. 

<79> ^-7] ^^ol BT>ol5. JL^S^ t^-Al o^o} ^UV 

(AD5=0, AD4=0, AD3=1) <#7) AD2# 0^3. °j7>t!:tl-. 7J^-, AD5 , AD4 , AD3 , AD2 , AD1 , ADO = 
0,0,l,l,l,l,olcl-. olofl vtyQ 2Xt:«lH £ 10^1 5l-^Jl(ARD4)Sl- 4X °C7> #^S\IL 
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S 2X°C-4X°C=-2X°CS Q^. o}^S. ^7} -5°Clit} fe-gr ^8r£^-Bflo]u S u] J2 

7l(OPl)^ (OUT) ^ o^*] fi-fS M-Efidrf. 
<80> #7] #^ol s-fS M-El-ufig io]E§ ^ cfl o] e ( AD5=0 , AD4=0 , AD3=1 , AD2=0 ) 

^•Bfloi)^ #7] AD1S. OAS ^]7>^l-4. ojofl 4ef 5. 10^ 5}-#^(ARD5)^ £°1 2X°C 

A i=M #^£l^S -2X°C-2X°C=-4X°CS. ^cf. nJ-eM, -5°C^.4 ^ £-3E#3) 

°1ES «lJH7l(0Pl)^ M(0UT)^- S-°-S M-Eh*4. 
<81> ^-71 #^o] S-fS. M-EfufTg ^xg- ^o] CfA] ^ C-ll o] E 

(AD5=0,AD4=0,AD3=l ( AD2-0,ADl=0)t!- -#3HH #7l ADOS. OAS ^^t}. o]6j) trj-e^- £ 
1021 JH^JLCARDG)^ 1X°C7]- cfA] -5X°CS ^t}. nJ-eM, X# Jl^sr> 

*1 -5°C^- ^Bfl^lHS. ti]5L7l(0Pl)^ #^(0UT)£r 3.^3. ^S"}^ 

<82> o]*fl ; ^^^0.5. #7] tfl^E <yea a} -^.g- a^] ia^^o.^ 

^r^l7> ^sl^rdl o]^ > ^-7] AD5,AD4,AD3,AD2,AD1,AD0 = 0,0,1,0,0,0 * «>*U1?1 sfl 
*l^i(EiH £]«fl -5JE51 Efl^EoilA^ #71 0,0,1,0,0,0^: 

°l*l*r & ^ l,l,0,l,l,lol Efl^e ^til^ofl ^w)^ ElHiBKEiH ^-^\ 

<83> °}°\*\, #7] tfliE ££0^ #7] iSJELSM- 7>^H ^"71 ^ol^-£ 

1,1,0,1,1,1 ol^ ^^1^ 550)! -5°C^1^ <&7) 55 

1- rj*}^ 50°C7> ^«fl^l4. Efl^S 2^ ^£7} -52.^ 3# ^ 91 JL, *} 
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€ #*l7]^ £o]£-JEfe x# -a^H ^-fofl -5+55= 505. ^€<=K 

^ ^-tb 90^.S M-w^l ^«fl ^H^li}. q 7 )*\ f 90^ 85££| Bfl^E 
S}- -551^ ElliSi^ ^ 85-(-5)=90S £4. ^^jos. S^}^ , X= { 

S(Di)+S(Ei)}/90^-5 

X£ SZ^f. £.*HI- XI- sel^ 1 -2.^ X7> n 

3sH*> W. <^1» 1-^ , 10%^ 7>x]^ ^ nfl, 10% 

<86> #7] tV £ 4S1 ^lilt J§-$\ n^E. £^7}^ Efl^E cflAj-o] £ 4^ ^ £ # 

^171^ E^ i o ] E 7 > ^igsH <^H ^7^) ^JE 455= +5E^| -2-*M- 

nfl, ^, ^°1^£7}- 50513. ^-f(X=13- 7>^Hlfe f£ s>7j- S 3 igjf (300)ifl <q 

^^(FU1,FU3)# hJ^o] ^.g. ol-g-^ #^oj^.cf. olofl pq-e} -5S7> f>}# 

51^ M^" 0 l ^^c] ^^tf. n]-*^ ^ ^ 455E>IM -5E^ ^.^Vl- 7>7]^ 

^o]^r£7V 40E^ ^^)e|^, ^rS. E^^«.(200)ifl^ ^14 % *j)6 7^%V^%1 

^*(213,215)ifl^ ^(FUS1)7> z>7) #3.<S(7lU)€4. 

It 7>*lJiAi ^^Sl^^lcf. 
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<88> £ 7-& £ 42] £r£#*}7]# *fl-g-^- wVi^l ^ =i] Sell 4=1 

iolcf. £ 3 SE^r S. 4<HH iL^^l^r £rH#*l 7l (10)7> ^(20)vfl<*fl 

$ 5^. ^2-3 € o^^oKig)^ e«<H] i§*lS}^r #7l ^£^71(10)^ 
^£ #*1 #^(TD)* &lSefl4} ^7] IHM (12H1 Si 7}^. ^(20)°1 

£rS°ll ^ ^5(-£l^ #^(TD)^r =i)Sell4=l ^7l ^7l(12)^ 

21 Sell 4=1 %% *1H^]J:(RC0N)^ ^» ^^M^m. el Sell 4=1 #^ *)H^]Jr. 
(RCONH -g-#«H IfiS 5}Sefl4=l #3(SRCLK)^r iH^Hr €S ^ Sell 4=1 #3 ^71 
(14)^r ^rJES] ^S =i|Sefl4=l #3j(SRCLK)sJ ^*r# ^aI^cK # 7 1 ^ 

S ^ Sefl 4=1 #3(SRCLKH1 -§-#«H € ^^1^1(18)^ e)Sefl4=l ^H^Rr 

^Sell4i ^l^sl^(i6)fe ^(20)^ ^7} ^ ^-M^r f£ 7 } ^ ^ofl 
^Sefl^ ^ ^7l7> Qs.^ ^HW. 

<89> ^S <^-§- ^7flSl ^^15. l-fsM ^ ^51 ^^H^r ^s^l 

4=1 ^ ^7l# ^711 ^ «V£^1 miS.ii|olH ±5_S\±r #^°| ^^€tf. 

<90> #71*!- ^<HH iL°i^ #*l7l±r aVS^l ^1-2- ^ ™ n v> 

oi> ^3- 7 i *v ^^oflA^ ^ ^Ai ^ll-l- W-e^- ofl^- S-O^ ^S>$ 

tt^ rl-^>7ll ^ BLfe £3^- 

^-§-8: £ 4ris}±r ^^HlTim %°)^. ^ , °] ^ 

7$ Jf-ofl ^o)^i= ^#S)S.^1 ^ol^- £ ^#«o V ^ SL^ SSl^ 4 
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^ -8r£ ^-<^H?M- ^*>JL, sgol^JE 3^0] Al^^ 

<93> ^3E.^l7llr «K£*11 3. vflofl ^fl-g-A] Sflojs} sfl^cq ^ 

°1 9X^. 
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1] 

^71 #i ^^-^ A>Olofl 2111 2^1 7># 7>*1 

0 ^^lit1 -§-#*M ^7i 2^1 7>^ Ay] ^ 7 ASL5L ^*]?}7) 3tt 

^^ 1J f«, itsfe ^l-frS. ^«1^§- ^£^]7l. 

2] 

^ll^Hl ^7) 2^1 7}^ 2^1 ^^fe4^^ ^ 

3] 

4] 

*fll*J-°fl ^"71 ^ 7i*J-i£Hl #7] 7># 7^J- ae^h^ 

-Jl , ^-71 ^o]^ £7 > -a-i-^iJiC} ^Tfl ^^-ofl E^jnj^^o] 
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iH3€ ^ Slsm *}7) ^-7] J=2j* 0 i^# ci ^«lf-g- ^ o.S ^ 

£^171. 

[^t 1 * 5] 

7l ^^-^-4 °fl ^efl^l-i^.^ ^fl^ol <*l^ £i± S^fl 

# ^-^ilS A17171 -fr^S ^^-§" ^^^S- *Rr £r-£ 
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